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Responses to Letter L101 
 
Comments Responses 
1 To provide information in response to comments, including those provided by EPA and 

the HAB, the HSW EIS has been revised. 
 

2 Discussion of long-term stewardship has been added to Section 2.0.  Additional 
information on caps and barriers has been added to Appendix G.  Additional discussion 
on modeling including use of the System Assessment Capability are included in 
Section 5.3, Section 5.11, Section 5.14and associated appendices.  Details on inventory 
assumptions are included in Appendices B and C 
. 

3 See response 2 
 

4 See response 2 
 

5 Future disposals of waste are subject to applicable regulatory requirements which would 
apply to carbon tetrachloride and other hazardous waste constituents.  Discussion of 
uncertainties regarding previously disposed inventories of waste has been added to 
Section 3.5.   Inventories and impacts of hazardous materials, including carbon 
tetrachloride, also are described in Sections 4 and 5 and related appendices of the HSW 
EIS. 
 

6 The HSW EIS has been revised to present some transportation impacts previously 
analyzed by the Waste Management Programmatic Environmental Impact Statement.  A 
Hanford Only waste volume is now analyzed in the HSW EIS as a way of showing the 
incremental impacts associated with the receipt of offsite waste. 
 
Since this comment was made, the WM PEIS TRU waste Record of Decision has been 
amended to allow shipments of TRU waste from Ohio and California to Hanford prior 
to eventual shipment to WIPP.  The HSW EIS has been revised to address receipt of 
TRU waste from these generators and other offsite generators. 
 

7 DOE's primary concern is the cleanup of Hanford and other DOE sites across the 
country, and addressing those sites that present the greatest risks to the environment and 
public/worker health.  DOE supports achieving cleanup goals and objectives  at a lesser 
cost, if possible by pursuing  innovative approaches to cleanup and new technologies. 

 

Resources are not unlimited and to the extent existing resources can be used more 
efficiently, then more cleanup can be accomplished per dollar spent. 
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8 This revised draft HSW EIS includes a revised purpose and need statement that was 

developed in consultation with EPA and Ecology staff.   The statement includes 
disposal of existing and anticipated quantities of Hanford waste streams and potential 
wastes from offsite sources. 
 
A Hanford-only waste volume is now analyzed in the HSW EIS as a way of showing 
the incremental impacts associated with the receipt of offsite waste.  Decisions 
regarding final waste disposition appropriately adhere to requirements to protect human 
health and the environment. 
 

9 See response 8 
 

10 The HSW EIS has been revised to present some transportation impacts previously 
analyzed by the Waste Management Programmatic Environmental Impact Statement. 
 

11 All the offsite TRU waste is evaluated as part of the newly-generated TRU waste.  Most 
offsite TRU waste is assumed to be contact-handled, some is assumed to be remote-
handled.  A portion of the offiste TRU waste is expected to contain mixed waste 
constituents.  
 
Retrieval of TRU waste from the LLBGs (“the 1970-1984 waste that is suspect”) has 
already started.  Shipment of TRU waste to WIPP has also started.  Over one third of 
the TRU waste in the LLBGs is scheduled to be retrieved by 2006 (Hanford 
Performance Management Plan [HPMP] DOE 2002).  Retrieval will be completed 
before the end of the operational period.  No substantial releases are expected to occur 
before the waste is retrieved.  Please see Response 136. 
 
Decisions regarding “pre-1970 TRU waste” would be made through appropriate 
CERCLA or RCRA past-practice processes in collaboration with EPA and/or Ecology. 
The environmental impacts of “pre-1970 TRU waste” are addressed as part of the 
cumulative impacts in Section 5.14 and Appendix L. 
 

12 See response 11 
 

13 A greater amount of offsite TRU waste is evaluated in the revised draft HSW EIS.  The 
HSW EIS has been revised to show the TRU waste from offsite. 
 

14 TRU waste retrievably-stored in the LLBGs is considered to be “suspect” because some 
of it would no longer meet today’s definition. 
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Comments Responses 
15 The HSW EIS assumes that 50% of the “suspect” TRU waste upon analysis will meet 

the definition of TRU waste.  TRU waste will be sent to WIPP.  The remaining waste 
will stay in the LLBGs. THE HSW EIS does analyze the potential impacts of waste 
remaining in the LLBGs. 
 
All TRU waste received from offsite generators will eventually be shipped to WIPP. 

16 All waste (except the retrievably-stored TRU waste) in the LLBGs is addressed as part 
of the groundwater analysis (see Section 5.3 and Appendix G).  The cumulative impacts 
of Hanford activities not included as part of the alternatives addressed in the HSW EIS, 
including pre-1970 waste are addressed in Section 5.14 and Appendix L. 
 
Most of the contaminants in the vadose zone and groundwater were the result of now-
discontinued liquid waste disposal activities. 
 

17 This response will focus on the basis for the screening out of plutonium and other 
constituents in this analysis as described in detail in Section G.1.1.1.  This assessment 
relied on estimates made by recently completed performance assessments and other 
analyses.  Specific estimates of distribution coefficients for plutonium were taken from 
estimates described in the Composite Analysis (Kincaid et al.  1998).  These estimates 
ranged from 80 to greater than 1980 ml/g, with a best estimate value of 200 ml/g.  In 
this analysis, all plutonium isotopes was conservatively grouped in with other 
constituents that were categorized as strongly sorbed in Group 5 where the distribution 
coefficient were assumed to 40 ml/g or greater.  As a part of the screening analysis, 
estimated travel times of contaminants within groups 3 (kd = 1), 4, (kd = 10), and 5 
(kd = 40) categories through the thick vadose zone to the unconfined aquifer beneath the 
LLBG’s were calculated to well beyond the 10,000-yr period of analysis.  
 
The evidence cited by the commenter likely is referring to recently collected evidence 
found in the vadose zone impacted by past leaks at wastes from source areas in tank 
farms.  This evidence may be relevant to these past leak conditions and extreme 
geochemical conditions associated with Tanks but cannot be interpreted as 
representative of the geochemical or vadose zone flow and transport conditions that 
would be expected under solid waste burial grounds.  There is no specific evidence that 
would support similar enhanced movement of cesium or plutonium from sources in 
LLBGs. 
 
The most recent information on distribution coefficients available in Cantrell et al. 
(2002) summarize available Kd information on plutonium and note the quantity and 
quality of  plutonium adsorption studies conducted with Hanford sediment are much 
less than those available for many other contaminants of interest at the Hanford Site.  
Delegard and Barney (1983) conducted a series of plutonium adsorption experiments on 
Hanford sediment at high base concentrations and variable concentrations of chelating 
agents. From their results, it was demonstrated that even at high base concentrations  
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plutonium adsorption was moderately high.  Combination of high base concentration 
and high ethylenediaminetetraacetic acid concentration reduced  plutonium adsorption 
the most; however, even under these conditions significant adsorption occurred. Hajek 
and Knoll (1966) conducted Pu adsorption experiments on Hanford sediment from high 
salt acid waste consistent with some tank waste environment but not geochemical con-
ditions expected for LLW or MLLW.  Under these conditions, the Kd values for Pu were 
determined to be less than 1.  In another study conducted by Rhodes (1952, 1957), Kd 
values for Pu were measured on Hanford sediment at different solution to solid ratios, 
variable initial Pu concentrations and a range of pH values from 0.5 to 14. In general, 
these results indicate high Pu adsorption, except at very low pH. The results of Rhodes 
at low and high pH are not consistent with the previous results discussed. It is possible 
that the high Kd values determined by Rhodes resulted from precipitation as a result of 
the high initial Pu [stated to be Pu(IV)] concentrations used in the experiments. 
 
Based on the limited data available for Pu, it appears that Pu will be fairly immobile 
except at very low pH values or high ethylenediaminetetraacetic acid concentrations. 
These extreme conditions are not likely to exist in LLW or MLLW associated with 
LowLevel Waste Grounds. 
 
Cantrell et al. (2002) also summarize the current state of knowledge for cesium.  Under 
normal Hanford conditions, Cs(I) adsorption is high with Kd values in excess of 
1,000 mL/g. Even in the presence of acidic process waste, Cs(I) adsorption remains 
high. This is partially due to the high acid neutralizing capacity of Hanford sediment 
resulting from its generally high carbonate content. The pH values measured for acidic 
process waste (initially pH 3.5) after contact with Hanford sediment was 4.1 to 7.5 (at 
solution to solid ratios of 30). Gee and Campbell (1980) demonstrated that high con-
centrations of K+ can dramatically reduce Cs(I) adsorption; however, such high K+ 
concentrations are not likely to occur at the Hanford Site. Serne et al. (1998) has shown 
that various simulated tank (T-106) waste (pH 12, with various salts at high concentra-
tion) can significantly reduce Cs(I) adsorption. The most dramatic decrease in Cs(I) 
adsorption occurs when high Ca(NO3)2 (3.5 M) is included as a component of the 
simulated tank waste (along with relatively high concentrations of NH4+ and K+). 
REDOX liquors that have much higher base (pH>14), Al, Na, and nitrate concentra-
tions, have been found to have higher Kd values than those of the T-106 tank waste 
simulants. It has been hypothesized that precipitation of high-surface-area aluminum-
hydroxide phases may be responsible for this effect Serne et al. (1998). It is also likely 
that the much lower concentrations of Ca2+, NH4+, and K+ in the REDOX liquors were 
also very important factors. 
 
One must keep in mind that potassium and ammonia are below cesium in the lytropic 
series and the only way that it could be affected is through mass effects.  The concen-
tration of potassium or ammonia would have to be very high and you’d have to put a lot 
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through. 
 
Zachara et al. (2002) have presented a detailed mass action ion exchange model for 
Cs(I) adsorption onto Hanford sediment. This model is sensitive to the concentration of 
Cs(I) in the system because of selective adsorption sites (frayed edge sites on mica min-
erals) that are present in low concentrations that control Cs(I) adsorption at low aqueous 
Cs(I) concentrations. In addition, high salt concentrations that exist in tank waste greatly 
reduces Cs(I) adsorption. As a result of this work, it is clear that modeling Cs(I) adsorp-
tion in the vicinity of a tank leak will not be amenable to modeling with a single linear 
adsorption isotherm. 
 
In summary, it appears that Cs(I) transport through the Hanford Site vadose zone and 
groundwater will be negligible except under conditions of extremely high salt concen-
tration [Ca2+, NH4+, and K+ are particularly good competitors for adsorption sites with 
Cs(I)]  such as conditions in the vicinity of leaks from certain tanks farms or a discharge 
sites that may have received similar wastes in the past.  These extreme conditions are 
not likely to exist in LLW or MLLW associated with Low-Level waste burial grounds. 
 
With regard to the effect of hazardous chemicals on the mobility of radionuclides, there 
is no field-scale evidence of organic compound (i.e. solvents or complexing agents) 
impacts at other nuclear LLW sites across North America (Serne et al. 1990 and 1995).  
Hanford Site experience and tabulations of metal-organic complex stability constants 
for organic compounds typically contained in LLW and MLLW such as found in 
Martell (1971), Martell and Smith (1977), Smith and Martell (1982), would suggest that 
most of these organics are non-polar and relatively hydrophobic molecules, such as 
tributyl phosphate.  These types of organics cannot complex metals and radionuclides 
and will not be important in their filed-scale transport from HSW-EIS disposal sites.  
Such non polar and/or hydrophobic organic compounds if disposed in large quantities 
and high concentration could potentially affect radionuclide and metal migration by 
creating a reducing zone, however, field evidence suggests that this did not occur to any 
significant extent at the Hanford Site (see Serne and Wood 1990 and references therein).  
One exception would be Tributyl phosphate (TBP) but even TBP is viewed as a weak 
complexant and after any dilution will not be capable of mobilizing metals and radionu-
clides over significant distances (Martell 1971, 1977; Serne and Wood 1990; Serne et al. 
1990, 1995; Smith and Martell 1982; Cantrell et al. 2002; Delegard and Barney 1983). 
 

Revised Draft HSW EIS March 2003 3.152 
 



 

Responses to Letter L101 
 
Comments Responses 
18 The HSW EIS has been revised to address additional alternatives. 

 
The DOE believes that the reasonably foreseeable cumulative impacts of the proposed 
actions will be small, as indicated by the draft HSW EIS evaluations of the alternatives 
(see Section 5.14 and Appendix L).  Maximum contaminant levels (MCLs) established 
under the federal Safe Drinking Water Act provide a useful basis for comparison of 
groundwater contaminant concentrations that might result from LLBG disposal 
activities. 
 
Only Alternative Group B and the No Action Alternative show MCLs being exceeded 
(see Section 5.3 and Appendix G).  In none of the alternatives would the applicable dose 
limits be exceeded (see Section 5.11 and Appendix F). 
 

19 Section 5.10 includes a list of the natural resources that would be mined from Area C.  
Section 5.12 discusses restoration efforts.  Additional information on mitgation meas-
ures has been provided in Section 5.18.  Area C is not part of the National Monument 
(65 FR 37253). 
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3.3.2 Confederated Tribes of the Umatilla Indian Reservation 
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Comments Response 
1 This Hanford Site Solid (Radioactive and Hazardous) Waste Program Environmental 

Impact Statement (HWS EIS) evaluates several alternatives for treatment of waste to 
allow disposal in accordance with the HSSWAC including offsite commercial 
treatment, onsite treatment in existing facilities, and treatment at a new onsite facility.  
All action alternatives evaluated in the EIS include treatment and final disposal of 
waste.  The No Action alternative, mandated for evaluation under NEPA, is the only 
alternative in which waste remains in storage indefinitely. 
 

2 The NEPA reviews and decisions leading to the development of the HSW EIS are 
summarized in Section 1.5.2.  The HSW EIS analyzes alternatives for radioactive waste 
management actions that might be taken at Hanford.  The HSW EIS addresses the 
impacts on cultural resources (see Section 5.7 and Appendix K).  Analyses performed 
as part of the HSW EIS indicate that the potential impacts of the proposed action to 
seeps and springs along the Columbia River would be small.  Further, the impacts to 
plants, animals, and people of the proposed action would be small. 
 

3 A deeper, wider trench design is expected to reduce both the overall cost for waste 
disposal and the amount of land disturbed for this disposal.  Evaluation of both the 
deeper, wider trench design and the current design provides a basis for comparison of 
the environmental impacts associated with the two different designs. 
 

4 Bulk waste is generally slightly contaminated soil or construction debris.  Bulk waste 
and other waste not contained in high integrity containers or grouted in place (but 
possibly contained in other types of waste containers  like steel drums and steel boxes) 
are currently evaluated using the soil debris release model which makes no provision 
for containment and assumes that the entire inventory is available for leaching at the 
start of release period.  Description of the assumptions and the release modeling used 
are described in detail in Appendix G. 
 

5 The department has evaluated the performance of the containers and has assumed a 
500- year period which is sufficient for most of the curies  to decay away.  The 
containers delay the release of the remaining radionuclides.  See the following 
references: 
 
Wood M.I., R. Khaleel, P.D. Rittmann, A.H. Lu, S.H. Finfrock, R.J. Serve, 
K.J. Cantrell, and T.H. De Lorenzo, 1995, Performance Assessment for the Disposal of 
Low-Level Waste in the 200 West Area Burial Grounds, WHC-EP-0645, Westinghouse 
Hanford Company, Richland, Washington. 
 
Wood M.I., R. Khaleel, P.D. Rittmann, A.H. Lu, S.H. Finfrock, T.H. De Lorenzo, and 
D.Y. Garbrick, 1996, Performance Assessment for the Disposal of Low-Level Waste in 
the 200 East Area Burial Grounds, WHC-SD-WM-TI-730, Westinghouse Hanford 
Company, Richland, Washington. 
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6 The waste acceptance criteria for the MLLW disposal trenches are set so that any 

leachate will meet the waste acceptance criteria of ETF.  The sentence has been deleted. 
 

7 The use of ERDF is being considered as an alternative in the revised draft. 
 

8 Cumulative impact discussion of air quality impacts is included in Section 5.14.  This 
discussion includes the contribution of the waste treatment plant based upon its current 
design.  Should the design change then appropriate review of environmental 
documentation for the WTP would occur. 
 

9 The basis for this statement is found in the main conclusions on groundwater impacts 
from Low-Level Waste Management Areas 1, 2, 3, and 4 in Sections 2.8 and 2.9 of the 
Hanford Site Groundwater Monitoring for Fiscal Year 2001 (Hartman et al. 2002), 
which contain the eight LLBGs in question.  Based on results of fence line monitoring 
of the WMAs, the current interpretation is there is no evidence that the specific WMAs 
in question have contributed to contaminants found in groundwater underlying these 
areas.  Section 5.3 and Appendix G do evaluate the potential for contaminants from the 
LLBGs to reach the groundwater in the future. 
 

10 The engineering basis and supporting data and information can be found in Focused 
Feasibility Study of Engineered Barriers (DOE/RL 1996). 
 

11 DOE has evaluated additional alternatives to better limit contaminant migration, 
including alternatives for the disposal of LLW in lined trenches.  Additonal discussion 
of mitigation measures is included in Section 5.18. 
 

12 DOE has evaluated additional alternatives to better limit contaminant migration, 
including alternatives for the disposal of LLW in lined trenches.  Additonal discussion 
of mitigation measures is included in Section 5.18. 
 

13 DOE has evaluated capping of the LLBGs upon closure to limit contaminant migration.   
This waste will ultimately go through a CERCLA or RCRA past-practice remedial 
action process prior to closure of the LLBGs.  Additonal discussion of mitigation 
measures is included in Section 5.18. 
 

 The best available information on waste form and characteristics is used regardless of 
waste classification.  Groundwater/vadose zone modeling reflects these forms and 
characteristics as described in Section 5.3 and Appendix G. 
 

14 
 
 

Retrieval of TRU waste from the LLBGs has already started.  Shipment of TRU waste 
to WIPP has also started.  Over one third of the TRU waste in the LLBGs is scheduled 
to be retrieved by 2006 (Hanford Performance Management Plan [HPMP] DOE 2002?).  
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14 
 
 
15 

Retrieval will be completed before the end of the operational period.  No substantial 
releases are expected to occur before the waste is retrieved. 
 
Transuranic radionuclides are generally not mobile.  Other radionuclides that may be 
mobile and long-lived can be found mixed with TRU radionuclides.  TRU waste is a 
very small volume (less than 2%) when compared to the overall volume of waste 
already disposed of in the LLBGs.   TRU waste is discussed in Section 2. of this 
HSW EIS. 
 

16 DOE and NRC guidelines require a 1,000-year evaluation.  The HSW EIS evaluates 
impacts for at least 10,000 years. 
 

17 The analysis was done as suggested by the comment.  The hypothetical wells discussed 
in this HSW EIS are the modelled points of maximum concentration over time along 
lines approximately 1 km down gradient from the overall waste disposal facilities in the 
200 East Area, 200 West Area, and ERDF, and along a line near the river.   These 
hypothetical wells are not intended to represent existing or planned locations of 
monitoring wells.  Section 5.3 and Appendix G have been revised to clarify this. 
 
The model does not assume that near-river locations are diluted by Columbia River 
water.  Therefore, the outcome represents undiluted concentrations in the groundwater. 
 

18 Discussion of the synergistic effects among organic and inorganic contaminants has 
been added to Section 5.3 and Appendix G. 
 
To establish the relative mobility of each contaminant, they were grouped based on their 
mobility in the vadose zone and underlying unconfined aquifer.  Contaminant groupings 
were used, rather than the individual mobility of each contaminant, primarily because of 
the uncertainty involved in determining the mobility of individual constituents.  The 
groups were selected based on relatively narrow ranges of mobility, and constituents 
were placed in the more mobile group uncertainty was present concerning which group 
they should be placed in. 
 
Some of the constituents, such as iodine and technetium, would move at the rate of 
water whether in the vadose zone or underlying groundwater.  The movement of other 
constituents in water, such as americium and cesium, would be slowed or retarded by 
the process of sorption onto soil and rock. 
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19 These data are based on site-specific analysis of adsorption and are consistent with 

general observations of contaminant mobility at Hanford.  
 
The HSW EIS benefited from preceding analyses and field observations, including the 
performance assessments for 200 West and 200 East post-1988 burial grounds (Wood et 
al. 1995, 1996), the remedial investigation and feasibility study of the ERDF (DOE 
1994b), the disposal of ILAW originating from the single- and double-shell tanks 
(Mann et al. 1997) and (DOE/ORP 2001), and the Composite Analysis of the 200 Area 
Plateau (Kincaid et al. 1998). 
 
These and other analyses, (for example, environmental impact statements) included 
development of inventory data and application of screening or significance criteria to 
identify those radionuclides that could be expected to significantly contribute to either 
the dose or risk calculated in the respective analysis.  The radionuclides identified as 
potentially significant in these published analyses are also expected to be key 
radionuclides in this assessment. 
 

20 See Response 15. 
 

21 The assumption is a conservative departure from the actual properties of the waste.  The 
soil-debris model takes no credit for any containment of waste disposed of before 1988.  
For containerized waste disposed of after 1988, credit is taken for the containers only 
through the operating period.  After the operational period is complete, it is assumed no 
containers would limit contaminant migration. 
 
The actual waste would likely have a lower surface-area-to-volume ratio than soil 
because of the form of the waste.  This results in the model assuming a higher release 
rate than would be actually observed. 
 
In the first draft HSW EIS, two separate solubilities of uranium were used: 1) 200 mg/L 
for release of uranium in non-cemented wastes, and 2) 0.2 mg/L reflective of a lower 
solubility expected for uranium within cemented wastes.  In the updated analysis, the 
solubility used for non-cemented wastes was lowered to 64 mg/L to be more consistent 
with estimates used in Wood et al. (1995 and 1996).  The current estimates of uranium 
solubility are conservative theoretical estimates based on Hanford-specific studies. 
 

22 The analysis has been updated to take into account cap degradation.  No guidance is 
available for specifying barrier performance after its the design life. However, it is 
likely that this specific barrier will perform as designed far beyond its design life.  In 
the case of the modified RCRA, Subtitle C, cover, which has a design life of 500 years, 
the starting infiltration rate used in the release modeling begins at 0.01 cm/yr, after 
which the assumed rate increases stepwise in five equal steps over 500 years after the 
start of cover degradation (See Figure G.6). 
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After 500 years of degradation, the infiltration rate used in the release modeling is 
assumed to be equivalent to the rate used to represent recharge for the natural 
surrounding environment (0.5 cm/yr).  This rate was used during the remaining 
9,000 years of this assessment. 
 

23 Existing groundwater contamination is largely the result of past liquid disposal 
practices, leakage from liquid waste storage tanks, and other liquid spills.  Groundwater 
impacts from Low-Level Waste Management Areas 1, 2, 3, and 4 are discussed in 
Sections 2.8 and 2.9 of the Hanford Site-Groundwater Monitoring for Fiscal Year 2001 
(Hartman et al. 2002), which contain the eight LLBGs in question.  Based on results of 
fence line monitoring of the WMAs, the current interpretation is there is no evidence 
that the specific WMAs in question have contributed to contaminants found in 
groundwater underlying these areas.  Section 5.3 and Appendix G do evaluate the 
potential for contaminants from the LLBGs to reach the groundwater in the future. 
 
The HSW EIS evaluates alternatives for the disposal of waste in the 200 East and 
200 West Areas.  See Section 3 for a description of those disposal alternatives.  See 
Section 5 for a discussion of the potential impacts of those alternatives. 
 

24 This information is described in the supporting Technical Information Document 
(HNF-4755, FH 2002).  In reality, this 500-year delay in releases has little bearing on 
the estimated concentrations for the most long-lived constituents evaluated in the long 
term. 
 

25 This part of inventory represents less than 0.01 percent of the total inventory in Group 1 
constituents. 
 

26 Existing groundwater contamination is largely the result of past liquid disposal 
practices, leakage from liquid waste storage tanks, and other liquid spills.  Groundwater 
impacts from Low-Level Waste Management Areas 1, 2, 3, and 4 are discussed in 
Sections 2.8 and 2.9 of the Hanford Site-Groundwater Monitoring for Fiscal Year 2001 
(Hartman et al. 2002), which contain the eight LLBGs in question.  Based on results of 
fence line monitoring of the WMAs, the current interpretation is there is no evidence 
that the specific WMAs in question have contributed to contaminants found in 
groundwater underlying these areas.  Section 5.3 and Appendix G do evaluate the 
potential for contaminants from the LLBGs to reach the groundwater in the future. 
 
Besides inventory, the key associated include estimates of infiltration, hydraulic 
properties, and constituent mobility properties, which in the case of this assessment is 
the distribution coefficient (kd).  The current version of the sitewide model relies on a 
three-dimensional representation of the aquifer system that was calibrated to Hanford 
sitewide groundwater monitoring data collected during Hanford operations from 1943 
to the present.  The calibration procedure and results for this model are described in 
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Cole et al. (2001a).  This recent work is part of a broader effort to develop and 
implement a stochastic uncertainty estimation methodology in future assessments and 
analyses using the sitewide groundwater model. (Cole et al. 2001b)  Resulting 
distribution of hydraulic conductivities from this recent calibration effort is provided in 
Figures G.11 and 12 in Appendix G of the revised draft HSW EIS. 
 
The assessment benefits from preceding analyses and field observations including the 
performance assessments for 200 West and 200 East post-1988 burial grounds (Wood et 
al. 1995, 1996), the remedial investigation and feasibility study of the ERDF 
(DOE 1994b), the disposal of ILAW originating from the single- and double-shell tanks 
(Mann et al. 1997) and (DOE/ORP 2001), and the Composite Analysis of the 200 Area 
Plateau (Kincaid et al. 1998). 
 

27 Accumulation of contaminants and resulting impacts to biota are expected to be small.  
See Section 5.5 and Appendix I.  Impacts to down-river populations are expected to be 
small.  See Section 5.11 and Appendix F.  The exposure scenarios described in 
Appendix F consider direct and indirect use of the Columbia River water and biota 
(e.g., swimming, consumption of fish).For those contaminants that will reach the 
Columbia River, the magnitude of dilution by river water is far greater than their CF 
meaning that they do not accumulate in the ecological system.   However, the 
concentration of contaminants in the river is so low, the amount of accumulation of 
contaminants in biota is expected to be small. Dilution in the river results in less 
contaminants being available per unit time.  The amount of time to concentrate 
contaminants in biota to substantial levels is longer than the life of the biota. 
 

28 See Response 27. 
 

29 See Response 27. 
 

30 An analysis using the System Assessment Capability (SAC) has been added to help 
address the cumulative impacts of past, present, and reasonably foreseeable future 
impacts to the groundwater.  See Section 5.14 and Appendix L. 
 
DOE recognizes the concerns of Native Americans are greater than the archaeological-
anthropological type of impacts addressed in Section 5.7 and Appendix K.  Impacts of 
other cultural aspects of Native Americans are addressed throughout the EIS (e.g., 
aesthetic impacts, noise, access, land use restrictions). 
 
As described in the Hanford Comprehensive Land-Use Plan Environmental Impact 
Statement, the Central Plateau is expected to remain an industrial exclusive zone. 
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31 Clean up of the Hanford Site has been and will continue to be subject to regulatory dose 

requirements and ALARA (as low as reasonably achievable) principles. 
 
DOE is responsible for contamination regardless of who owns or operates the Hanford 
Site.  Even if that responsibility was transferred to another agency in the future, the 
other agency would have access to all the available information that DOE has. 
 
The HSW EIS evaluates the impacts of contaminants to the groundwater (Section 5.3 
and Appendix G), the Columbia River, and potential impacts to biota (Section 5.5 and 
Appendix I) and people (Section 5.11 and Appendix F).  The cumulative dose of 
radiation experienced by downstream populations is addressed using the System 
Assessment Capability (Section 5.14 and Appendix L). 
 

32 Potential impacts to groundwater, to biota, and to people within the next 10,000 years 
are described in the HSW EIS.   Some impacts are expected past this time. 
 

 The current version of the site-wide model relies on a three-dimensional representation 
of the aquifer system that was calibrated to Hanford Sitewide groundwater monitoring 
data collected during Hanford operations from 1943 to the present.  The calibration 
procedure and results for this  model are described in Cole et al. (2001a).  See the 
discussion of the System Assessment Capability in Appendix L. 
 

34 Bioaccumulation is factored into the HSW EIS analysis. 
 

35 The impacts to downstream populations (near Richland, WA and Portland, OR) are 
addressed in Section 5.11 and Appendix F.  Cumulative impacts to downstream 
populations are addressed using the System Assessment Capability (Section 5.14 and 
Appendix L). 
 

36 A discussion of long-term stewardship has been added to Section 2. Active institutional 
controls are planned for at least 100 years after site closure.  Passive institutional 
controls would be implemented after that time. 

 
 

 3.175 Revised Draft HSW EIS March 2003 
   



Form:  F044 
 
3.3.3 Intertribal Fish Commission 
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Responses to Form F044 
 
Comments Responses 
1 Evaluations that assume no receipt of offsite waste (the Hanford Only waste volume) 

have been added to the HSW EIS. 
 
Information on the potential impacts of transporting waste offsite to Hanford have been 
added to Section 5.8 and Appendix H.  Potential impacts of disposing of waste from 
offsite have been added throughout Section 5 and related appendices. 
 

2 Hanford and other production sites were used in the national defense effort that 
benefited all Americans.  A major purpose of the activities proposed in the HSW EIS is 
to support the cleanup efforts that DOE is currently undertaking. 
 

3 DOE shares your concerns for protecting the Columbia River.  Analysis of alternatives 
assess the impacts on water quality in the Columbia River.  For all waste alternatives 
analyzed in this HSW EIS, DOE has analyzed the movement of  contaminants through 
groundwater to the Columbia River.  In all cases, it found that the water quality of the 
Columbia River would be indistinguishable from the current river background levels.  
The concentrations of all constituent contaminants were well below benchmark 
maximum contaminant levels at a hypothetical well located near the Columbia River. 
 
The health impacts on downstream populations of groundwater reaching the Columbia 
River are discussed in Section 5.11 and Appendix F.  The ecological impacts are 
discussed in Section 5.5 and Appendix I.  The impacts of groundwater reaching the 
river are discussed in Section 5.3 and Appendix G.  Additional discussion of 
uncertainties has been added to Section 3.  Additional discussion of mitigation 
measures appears in Section 5.18. 
 
According to the Columbia River Basin Fish Contaminant Survey (U.S. Environmental 
Protection Agency.  1996-1998.  EPA  910-R-02-006.  Region 10, Seattle, 
Washington), contaminants contributing to the potential risks for Native Americans 
were PCBs (Aroclors and dioxin-like PCBs), chlorinated dioxins and furans, a limited 
number of pesticides (DDT and others), mercury and arsenic.  These chemicals occur in 
the Columbia River as a result of agricultural and industrial operations (pulp and paper 
plants, for example) and are unlikely to be of Hanford origin.  These chemicals would 
not exist in wastes proposed for future disposal at Hanford, or, if present, would be 
treated to reduce their mobility and toxicity. 
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